Abstract
INTRODUCTION
The number theory is king of Mathematics. In particular, the Diophantine equations have a blend of attracted interesting problems. For a broad review of variety of problems, one may try to see [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] . For a broad review of variety of problems, one may try to see [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] . In 2014, Jayakumar. P, Meena. J [7] published a paper in finding the integer solutions of the homogeneous Diophantine equation x 2 +7y 2 = 16z 2 ". In 2015, Jayakumar.P., Prabha.S [6] have published a paper in finding the integer solutions of the homogeneous Diophantine equation x 2 + 9y 2 = 26z 2 ". Inspired by these, we are observed in this work another interesting seven different non-zero integral solutions of the homogeneous Diophantine equation 5(x 2 +y 2 ) -9xy =23z 2 Further, some elegant properties among the special numbers and the solutions are observed.
DESCRIPTION OF METHOD
Consider the Diophantine equation
Take the linear transformations x = u + v,
Using (1) in (2), it gives us
If we take z = z (a, b) = a 2 +19b 2 = (a + i 19 b)
where a and b non-zero non-negative different integers, then we solve (1) through dissimilar method of solutions of (1) which are furnished below.
Method: I
We can write 23 as
Using (4) and (5) 
Comparing both sides of (6) or (7), we obtain
In sight of (2), the solutions x, y are found to be 
Hence (4), (8) and (9) gives us two parametric the non-zero different integral values of (1). 
Method: II
We also write 23 as
Using (4) and (10) in (3) and applying the factorization process, we obtain
Comparing both sides of above, we are found to be the positive and negative factors as
Comparing both sides of (11) or (12), we obtain the real and imaginary parts as
In true of (2), the values of x, y are given by
Hence (4), (13) and (14) gives us two parametric the nonzero different integral values of (1). 
Since our intension is to find integer solutions, taking a as 7A and b as 7B in (4), (16) and (17), the related parametric integer values of (1) 
Hence (22), (23) and (24) gives us two parametric the nonzero different integral values of (1). 
In sight of (2), the solutions x, y are found to be
Thus (31), (32) and (34) gives us two parametric the nonzero different integral values of (1).
Observations
1. x (1, 2a 2 -1)-3y (1, 2a 2 -1) +8SO a -152t 4,a = 0 2. x (a , a(a+1))-3y (a, a(a+1)) +16 P c 5 -152 t 4, c = 0 3. x (a, 1) + y (a, 1) +76 t 4,a + G 57c  0 (mod 5) 4. x (a, a) -z (a, a) +63 t 4,a = 0 5. x (a, a) + y (a, a) + 194 t 4, a = 0 6. y (a, 2) +57 t 4,a + G 53a  0 (mod 5) 7. x (a,2) +19t 4,a +G 61a +13 = 0 8. z (2b, b) +77t 4, b = 0 9. 3x (a, 1) -y ( a, 1)+ G 65a + 9 = 0 10. x ( a, a+1) -z (a, a+1)+38 t 4, a +4t 4,a+1 +6 1 P a = 0 Using (34) and (35) (11) or (12), we obtain the real and imaginary parts as In sight of (2), the solutions x, y are found to be 
Method: VI
Since our intension is to find integer solutions, taking a as 5A and b as 5B in (4), (36) 
Thus (38), (39) and (40) gives us two parametric the nonzero different integral values of (1). The following analysis presented as in pattern-VI and simplifying the corresponding non-zero different integer solutions of (1) Observations:
